Human three prime exonuclease TREX1 is induced by genotoxic stress and involved in protection of glioma and melanoma cells to anticancer drugs.
To counteract genotoxic stress, DNA repair functions are in effect. Most of them are constitutively expressed while some of them can be up-regulated depending on the level of DNA damage. In human cells, only few DNA repair functions are subject of induction following DNA damage, and thus there is a need to identify and characterize inducible repair functions more thoroughly. Here, we provide evidence that the "three prime exonuclease I" (TREX1) is up-regulated in human fibroblasts and cancer cells on mRNA and protein level. Transcriptional upregulation of TREX1 was observed upon exposure to ultraviolet light and various anticancer drugs in glioma and malignant melanoma cells. Induction of TREX1 was found following treatment with the crosslinking alkylating agents nimustine, carmustine, fotemustine and the topoisomerase I inhibitor topotecan, but not following temozolomide, etoposide and ionizing radiation. Induction of TREX1 following DNA damage requires the AP-1 components c-Jun and c-Fos, as shown by siRNA knockdown, EMSA experiments, ChIP analysis and reporter assays with the TREX1 promoter and constructs harboring mutations in the AP-1 binding site. To analyze whether TREX1 expression impacts the sensitivity of cancer cells to therapeutics, TREX1 expression was down-regulated by siRNA in malignant glioma and melanoma cells. TREX1 knockdown resulted in enhanced cell death following nimustine, fotemustine and topotecan and to a reduced recovery from the anticancer drug induced block to replication. The data revealed that induction of TREX1 is a survival response evoked by various genotoxic anticancer drugs and identified TREX1 as a potential therapeutic target for anticancer therapy.